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[57] ABSTRACT 

A Wafer supporting and/or conveying apparatus includes at 
least one supporter having a plurality of recesses into Which 
the edge of a Wafer is inserted, for supporting the Wafer 
inserted into the recesses at the loWer portion of the Wafer; 
a ?rst connection rod for connecting the supporter to an 
actuator; at least tWo holding rods having a plurality of 
recesses into Which the edge of a Wafer is inserted, for 
holding the Wafer at the top of its both sides; and a second 
connection rod for connecting the holding rods to the 
actuator. A connecting board is set betWeen the ?rst con 
nection rod and supporter, or betWeen the second connection 
rod and supporter, thereby increasing stability in the appa 
ratus. 

19 Claims, 5 Drawing Sheets 
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WAFER SUPPORTING AND/OR CONVEYING 
APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a Wafer supporting and/or 

conveying apparatus used in a Wet cleaning apparatus for 
semiconductor devices. 

2. Discussion of Related Art 
A conventional Wafer Wet treatment apparatus for clean 

ing Wafers is constructed in such a manner that a Wafer is 
loaded in an inner bath located inside of an external tank, a 
cleaning solution ?oWs into the bath from the bottom, ?oWs 
over the bath, and then discharged from the external tank or 
recirculated in the tanks, to thereby clean the Wafer. Here, 
the Wafer is loaded in a Wafer supporter carrying a plurality 
of Wafers, and the Wafer supporter is conveyed into the bath. 
A conventional bath used in the Wafer cleaning apparatus 
such as the above-described one is disclosed in US. Pat. 
No.5,071,776, and Wafer supporter is described in US. Pat. 
No.5,011,041, Which has the U-shape sides. 

In the conventional Wafer Wet cleaning apparatus, the 
cleaning solution ?oWs into the bath through a How control 
board Which is the bottom of a cleaning treatment tank, 
cleans the Wafer loaded in the Wafer supporter, and then 
?oWs over the bath to a discharge recess. The cleaning 
solution discharged through the discharge recess is dis 
carded or recirculated. 

As semiconductor devices are highly integrated, the Wafer 
cleaning technique and apparatus become more important. 
This is because even a slight amount of contamination due 
to the Wafer cleaning apparatus affects the reliability of the 
device. This decreases Wafer cleaning effect, and produces 
poor chips. Furthermore, as the diameter of Wafer becomes 
Wider, large-siZe bath is required. Thus, efforts to optimiZe 
the bath and other parts of the cleaning apparatus have been 
made in order to reduce the siZe of the cleaning apparatus. 

For this, the shape of the supporter for supporting and 
conveying a Wafer has been changed from the cassette shape 
shoWn as in FIG. 1 into the boat shape 21 shoWn in FIG. 2. 
By doing so, the area occupied by the Wafer supporter in the 
bath, and the contact portion of the Wafer and supporter are 
minimiZed, to thereby remove contamination sources of 
particles externally introduced from the bath. 

The cassette shoWn in FIG. 1 is constructed in such a 
manner that sideWalls 11 and 12 are faced to each other in 
a speci?c distance, and a Wafer 10 is supported by a plurality 
of protrusions 13, 14, 15 and 16 formed on the sideWalls in 
a speci?c interval. With the boat shoWn in FIG. 2, chucks 24 
and 25 hold the side edges of the Wafer, and convey it to the 
bath. Chucks 24 and 25 may also hold boat 21, or Wafer only. 

In the aforementioned conventional method, the cassette 
or boat for supporting the Wafer, or chuck for holding it in 
the bath can be the external contamination source. For 
example, the Wafer may be contaminated by coming into 
contact With the boat. With the bath of the above-described 
over ?oWing system, because the contamination source is 
located under the Wafer, contamination materials are moved 
from the source to the overall surface of the Wafer along the 
?oWing line of the cleaning solution When it ?oWs in the 
bath. These contaminations on the Wafer, due to the sup 
porter located under the Wafer, or chuck holding the side and 
bottom of Wafer, result in poor semiconductor device. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a Wafer 
supporting and/or conveying apparatus that substantially 
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2 
obviates one or more of the problems due to limitations and 
disadvantages of the related art. 
An object of the present invention is to provide a Wafer 

supporting and/or conveying apparatus, Which supports a 
Wafer at the top of its side While minimiZingly supports its 
bottom, to reduce contamination sources and change their 
locations to the direction to decrease contaminations, 
thereby protecting the Wafer from contaminations. 

Unlike the conventional cleaning apparatus in Which the 
area of the Wafer bottom supported is Wider, and a lot of 
portions of the Wafer bottom are supported, the present 
invention supports the Wafer at the top of its side portions 
While supporting its bottom at one point, and forms a chuck 
system at the top of the Wafer to tightly hold the Wafer. 
A Wafer supporting and/or conveying apparatus of the 

present invention includes at least one supporter having a 
plurality of recesses into Which the edge of a Wafer is 
inserted, for supporting the Wafer inserted into the recesses 
at the loWer portion of the Wafer, a ?rst connection rod for 
connecting the supporter to an actuator, at least tWo holding 
rods having a plurality of recesses into Which the edge of a 
Wafer is inserted, for holding the Wafer at the top of its both 
sides; and a second connection rod for connecting the 
holding rods to the actuator. A connecting board is set 
betWeen the ?rst connection rod and supporter, or betWeen 
the second connection rod and supporter, thereby increasing 
stability in the apparatus. Preferably, a joint is added 
betWeen the ?rst, second connection rods, and actuator, to 
bend the connection rods. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention: 

In the draWings: 
FIG. 1 shoWs a conventional Wafer supporter; 
FIG. 2 shoWs a conventional Wafer boat; 
FIG. 3 is a diagram for explaining a Wafer supporting 

and/or conveying apparatus according to the present inven 
tion; 

FIG. 4 is a perspective vieW of a Wafer supporter accord 
ing to the present invention; 

FIG. 5A is a perspective vieW of a Wafer holding rod 
according to the present invention; 

FIG. 5B is a cross-sectional vieW of a Wafer holding rod 
according to the present invention; 

FIG. 6 is a diagram for explaining the operation of 
holding a Wafer using the Wafer supporting and/or convey 
ing apparatus according to the present invention; 

FIGS. 7 and 8 shoW the state Where the Wafer is held by 
the Wafer supporting and/or conveying apparatus according 
to the present invention; and 

FIG. 9 shoWs the state Where the Wafer is ?xed in a bath 
using the Wafer supporting and/or conveying apparatus 
according to the present invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings. 
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FIG. 3 is a diagram for explaining the basic structure of 
a Wafer supporting and/or conveying apparatus according to 
the present invention. Referring to FIG. 3, the Wafer sup 
porting and/or conveying apparatus of the present invention 
includes a supporter 30 for supporting a Wafer to be con 
veyed at its bottom, and at least tWo holding rods 40 for 
supporting and holding the Wafer at the top of its side 
portions. FIG. 3 illustrates an example of four holding rods. 

FIG. 4 is a perspective vieW of the Wafer supporter of the 
present invention. Referring to FIG. 4, the supporter is 
constructed in such a manner that a plurality of recesses 32 
for holding the Wafer are formed on the supporter body 31, 
and a ?rst connection rod 33 is attached to one side of the 
body. As shoWn in FIG. 6, the ?rst connection rod may be 
formed in a manner that tWo rods 61 and 62 are attached to 
one side of the body in the form of tWo legs of a tripod. 
Furthermore, it is more preferable that bendable joints 82 
and 83 are formed at the middle of connection rods 61 and 
62, and thus the connection rods are bent in an appropriate 
angle. The supporter 30 is moved to a predetermined loca 
tion by ?rst connection rod 33. 

FIGS. 5A and 5B are perspective vieW and cross-sectional 
vieW of Wafer holding rod 40 according to the present 
invention, respectively. Referring to FIGS. 5A and 5B, Wafer 
holding rod 40 is constructed in such a manner that a 
plurality of recesses 42 for holding the Wafer are formed on 
a body 41 in the same interval as that of recesses 32 of 
supporter body 31, and a second connection rod 43 is 
attached to one side of body 41. Holding rod 40 is moved by 
second connection rod 43. Body 41 of the holding rod may 
be connected to a connecting board 65 (shoWn in FIG. 6) 
?rst, and then connected to second connection rods 67 and 
68. It is preferable that the second connection rods and 
connecting board 65 are connected using joints 85 and 86, 
to be bent in a speci?c angle. 

The ?rst and second connection rods are accurately con 
trolled by connecting to a robot arm (not shoWn) or actuator 
of an automatic controller (not shoWn). They can be manu 
ally controlled. The above-described component parts of the 
apparatus are formed of a material, preferably quartz, Which 
has higher strength and does not produce particles. 
Moreover, a connecting board may be added betWeen the 
?rst connection rod and supporter for connecting them to 
each other. A middle connecting board may be set betWeen 
the ?rst, second connection rods, and actuator for ?xing 
them. 

FIG. 6 is a diagram for explaining the operation of 
holding a Wafer using the Wafer supporting and conveying 
apparatus according to the present invention. Referring to 
FIG. 6, connecting board 65 to Which four holding rods 66 
are connected is controlled automatically or manually, to 
rotate the connection rods doWnWard, and Wafers 1 are 
inserted into the recesses formed on four holding rods 66, to 
be arranged in a roW. By moving tWo connection rods 61 and 
62 to Which supporter 63 is connected, the recesses formed 
on the supporter body correspond to each top of Wafers 1. 
Then, the holding rods and supporter hold the Wafers as 
shoWn in FIG. 7. FIG. 8 shoWs the state Where the Wafer 
supporting and conveying apparatus shoWn in FIG. 7 is put 
upside doWn. 

FIG. 9 shoWs the state Where the Wafer held by the 
aforementioned Wafer supporting and/or conveying appara 
tus is loaded in an inner tank 91 of an over?oW-type bath. 
With this Wafer cleaning apparatus in Which the Wafers are 
loaded, a cleaning solution is supplied from the bottom of 
the inner tank, cleans the Wafer, and then ?oWs over the tank. 
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4 
The over?oWing cleaning solution is collected in an external 
tank 92, and then discharged or recirculated. 

As described above, if the Wafer supporting and/or con 
veying apparatus of the present invention is used for Wafer 
cleaning process, generation of particles is decreased but the 
cleaning effect is increased When the Wafer is cleaned in the 
bath because the siZe of supporter is smaller. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in the Wafer 
supporting and conveying apparatus of the present invention 
Without departing from the spirit or scope of the invention. 
Thus, it is intended that the present invention cover the 
modi?cations and variations of this invention provided they 
come Within the scope of the appended claims and their 
equivalents. 
What is claimed is: 
1. A Wafer supporting and/or conveying apparatus com 

prising: 
at least one supporter having a plurality of recesses into 
Which an edge of a Wafer is insertable, for supporting 
a loWer portion of a Wafer; 

a ?rst connection rod, attached to the supporter, for 
connecting the supporter to an actuator; 

at least tWo holding rods having a plurality of recesses 
into Which an edge of a Wafer is insertable, for holding 
a top side portion of a Wafer; and 

at least one second connection rod, attached to at least one 
holding rod for connecting the at least one holding rod 
to the actuator. 

2. The apparatus as claimed in claim 1, Wherein a con 
necting board attaches the ?rst connection rod to the at least 
one supporter. 

3. The apparatus as claimed in claim 1, Wherein a con 
necting board attaches the at least one second connection rod 
to a holding rod. 

4. The apparatus as claimed in claim 1, Wherein at least 
one connecting board attaches at least one of the ?rst 
connection rod and the second connection rod to the actua 
tor. 

5. The apparatus as claimed in claim 1, Wherein a joint 
attaches at least one of the ?rst connection rod and the 
second connection rod to the actuator. 

6. The apparatus as claimed in claim 1, Wherein ends of 
the at least tWo holding rods are attached to a connecting 
board, and Wherein the at least one second connection rod 
connects the connecting board to the actuator. 

7. The apparatus as claimed in claim 6, Wherein the ?rst 
connection rod is slidably attached to the connecting board 
such that sliding movement of the ?rst connection rod 
through the connecting board alters a distance betWeen the 
at least one supporter and the at least tWo holding rods. 

8. The apparatus as claimed in claim 1, further comprising 
a second ?rst connection rod attached to the supporter. 

9. A Wafer supporting apparatus, comprising: 
a supporter having a plurality of recesses con?gured to 

alloW edges of Wafers to be inserted therein; 
a ?rst connecting device, attached to the supporter, and 

con?gured to attach the supporter to an actuator; 

at least tWo holding rods, Wherein each holding rod has a 
plurality of recesses con?gured to alloW edges of 
Wafers to be inserted therein; and 

a second connecting device, attached to the at least tWo 
holding rods, and con?gured to attach the at least tWo 
holding rods to the actuator. 
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10. The apparatus of claim 9, wherein the ?rst connecting 
device comprises a variable length connecting rod that is 
attached to the supporter. 

11. The apparatus of claim 10, Wherein the apparatus is 
con?gured such that varying the length of the connecting rod 
alters a distance betWeen the supporter and the at least tWo 
holding rods. 

12. The apparatus of claim 10, Wherein the variable length 
connecting rod includes a movable joint. 

13. The apparatus of claim 9, Wherein the second con 
necting device comprises a connecting board that is attached 
to the at least tWo holding rods. 

14. The apparatus of claim 13, Wherein the second con 
necting device further comprises at least one board connect 
ing rod that is attached to the connecting board. 

15. The apparatus of claim 13, Wherein the ?rst connect 
ing device comprises at least one supporter connecting rod 
that is attached to the supporter. 
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16. The apparatus of claim 15, Wherein the at least one 

supporter connecting rod is also attached to the connecting 
board. 

17. The apparatus of claim 16, Wherein the at least one 
supporter connecting rod is slidably attached to the connect 
ing board, and Wherein sliding movement of the at least one 
supporter connecting rod through the connecting board 
alters a distance betWeen the supporter and the at least tWo 
holding rods. 

18. The apparatus of claim 9, Wherein the second con 
necting device comprises a connecting board that is attached 
to the at least tWo holding rods, and a board supporting rod 
that attaches the connecting board to the actuator. 

19. The apparatus of claim 18, Wherein the connecting 
board is con?gured to hold the at least tWo holding rods 
substantially ?Xed With respect to one another. 


